CN 103784164 A

(19) e AR EFNE ERFIR =G

*:‘P (12) R BREH|HIF

(10) EHIF S CN 103784164 A
(43) HIF AT H 2014.05. 14

(21) BiES 201410054451. 3
(22) BiEH 2014.02. 18
(7)) HIFA  CIKER GRMD IR A H)
HbdE 215123 VLA 70 M ok el X R A4
218 SAEAKE €8 # 501 HJT
(12) RBBA AR BHEA

(74) ERRIBAM F5 I E0R =AU
& (FEAtk) 32235
KEA M
(51) Int. CI.
A61B 8/00(2006. 01)
A61B 8/08(2006. 01)
GO6T 5/00(2006. 01)

BORIZER 20T BRI BRI

(54) KFAZFR
R AE S TR B 5 S 3R 4t

(57) HE
2 % B 48 10 R 75 A 2 0 LA B % B BREERE S AIONIRE |

G5, BTk 7 A E DL A B N 4 RIS 2 B, I AR AL KP, METN;

INBEBCEN ) N 2k [ 45 e B ML M 4% l

SR [EIREAS S AT A0 T, DAL R 5, JLrp, M A A e Al gy B

ANTN SEBECEI N 4 FTk (Rl £ 2 AT e 4 B, KT PRTN;

(L, LU N &I AS SRS P & Bl 5, !

Hot, PO N LAV 0 R 4080 O P 4% 1k WS RABSELTEmALINE | 53

SRR, T R BB R AR % . % I

{2 AL 7 1 R R 4, 8 3 H AR B 1% — 1 st

2R, R SR TR EIAS 2, ERR PR

PeAs 5 RIS, O KR R OR B R 4 P ok [m] 95

5T B IR H b Boxd LU 5l 28 M ok, 2t
M3RTE 1 H Am BRI 73 5 2, [7] I A8 ZREC Y H Ax
R I A0 2SO e BN 4 25, ¥ T



CN 103784164 A W OF OE Kk P 1/2 7

L — Rl =15 5 R PAR ik, LR HEAE T, Fd 5 AR LU B3R

STAHREN 2 [R5 5, MBI N 25 BT 91385 5 b BERL AR M 2% ik el g £
ATACEE, LTS AR SR B, S, M/ TN

S2 AHEMCRN N S FnI [R5 5 BEAT S M A V550, BORE N 46 (BB 5 15 hn 22 P 4% (9]
Befig ', Horp, P KT N

S3 BATHSLH I AR e s AN P 2% 1A 5 FE A, AT SO BRAL B

S4EREH AR

2. MRAEBCHESR 1 BT ik (8 7505 5 1 UL BE TV, JLRFIEAE T, BTk D3R S1 B AR
Tﬁ :

PN 25 B 5, MR N 25 BT B As 5 h BE LA M 4% BTk el £, IFK
FHEIXE R AL BT AR PE, AVHS R ST e 4, 2, M/ T N

3. MBI EISK 1 ik (8 7515 5 B AL B 532, JURAIEAE T+, il S5 3 RV 254 4
S = ANEOEN B R

4. FRAEABURIZE R 1 Pk (588 7515 5 I TUAR PR 7732, FURRAEAE T, ik P38 S3 AR E S -
KERPTR AR T I

5. MRAEAURESK 4 Frid i (5 5 R PR BET7 %, HASAEAE T, “ R BRITA [l 5 5
I =7 S5 RS

K BLM- 5 ~Tikhonov WA AbEE BT [B17 155, LAY SS BT IRl A5 h g 7=

6. MRAEAUHEK 5 Jrid (55 5 AL HE 7%, HARIELE T, “ L BRITE [ 5 5
g =7 S5 B

IR 7 s 1 i 24 A R T 38 P11 5 FR RO IR R A5 5, X BT IRl e 1 5 —
RE BRI o

7. MRPEBUREER 6 ik Kk R S ML BT R, HARIEAE T, “ K ERITE [l 5
NI SN TR

KNP AE YA IR B AL B BTIE A1 A 5

8. — M A E T I PALBE R G, HARHIETE T, ik R 0045 -

HAE T, F TN & BIEAE S

AP TT, HE AR IR N 4% Bt [ 8 £ 5 Hh AL B M 2 P R (198 £ 5 EAT Ak 3,
CATFR AR GE R 3G Horp, M/ N

XHECRII N 25 BT B 5 5 AT MR (R v 550, LIORE N 2% BI85 5 B8 0 &2 P 4% (o] igd
7, Ko, PR TN

CATFERCH AR GE s AU P2 BB 5 5 D 6, BEAT B UL 2

RHCH bR

9. AR EE K 8 Jrid (i 75 15 5 I FUAL R R 48, JLRRIEAE T, Irid db B 5 ocic H T
N 25 1A 5, MR N 25 BTdk Bl A5 Hh REA LI M 4% BT i [ 155, IR A8
MO ARAE PREAT AL B, DIV R e 55, b, M/ T NG

10. ARIEBOMESR 8 ik (k8 7 15 5 I TIAL B AR 48, HARFHEAE T, B SO R A B A £
RYAL) Rl 1S e e VAT B2

L1 ARPEBOM SR 8 BTk (ke 7 45 5 I PIAL B AR 4, JLRFHEAE T, BT AL B i ouie F

2



CN 103784164 A W OF OE Kk P 2/2 7T

KERBTB AR T =

12. MRPEBOMER 11 BTk i =15 5 R UL B AR 4L, JURFIEAE T, Frid Ab 3 850 ia H]
TR A B8 —Tikhonov W g AL B AT IB M5 5, LAHI 58 P (1 5 5 h i = 5ok A
NGRS 206 Kb B BT R (BB A5 55 PR 73 A0 BT [P0 5 X BT IR (A9 £ 5 — 2k 25 kst
PRSI g e AL LT IR [T A 5



CN 103784164 A OB P 111 7

BEESHMAETEZRAS

B
[0001] A W] & Tk 7S 2 i A sl 8 % — it 75 £ 5 I PR BE 5 VR SR B

BREA

[0002] Bt B R 5 B TFEHLEOAR R R A JE DL R NSNS B 5 Aid K ZR K AN 12
i1 A R i RS W A 1= 208 2 W 1 A8 B BN R 22 A R R B PR UL —

[0003] I, T4 AC AR BRI A 5 LAAS 2 H b 4 (0 B AR 7 (8 2 A A, S ARE=
AT P A T8 A2 G AT R 2 b FE AT 1, 8 75 0 BE 4 P LR g [ 81 5 Sl AR e =
B E S SR i RGN H LA G R AT R (RO ARG 58 2l T
BRGE AR A A R PRI i B 2L R SO BRI 15 B, s AN BRER 75 I AR U
PERIRENLARAL B, LRANAS H 5 R 38 BB DA s 2 = A [ B LR 75

[0004] i A P 15 Bl 52 20— w0 £ B 58 i 15 RIS AR, B2 =i 1
B RS AAT N E 5 W BR300 1 B s Bk AR e A i A 5 W 75 A xt G
IR TR, B P R AR e ) AR G pR B SRR AE AR R (15 5 XELA B, IR AR —ME S
Rl 2R G A7 R PR

[0005] 4RI 7= B, X BERAT HUE 5 — R AT B il A5 5 Hh A B o 75 R
S8 LR X H br B8 2 )5 BRI H b B R AT AR, Bz O« Ja AP, RITES 2 Ab 2
(Off Line) s FAKIT, £EHE P IR ¢ 2 i, R RRE] H br BRI 5 H 2 B IR0 40 B
A EL R AR B RS HF— D RG AN Pl &8 H R SRR B AR 1, X
Tl DUFR 0 28 G0 e BN M A SARH %, IXHE T T I 1R« ARG — R 73— ACHE N 5 [FI
K HZAL LT ARH H bR R L R, SRBCE MR AR AR R

ZBEAE
[0006] & T fift ¥l o ], A B AR A — A SRR H bR S R S 20 2R S0 BT 4l
4 I (R P 1R S T B T VR R R B
[0007]  AHNEIR, A B B — i 75 05 5 I T 28 5 ¥4, BT il 77 B0 46 DU PR

ST N £ RIS A5 5, MBRICEIR N 4 3 3 (1R A% 5 b BEATL AR E M 4% BT ik [P 15 5 idf
ATALEE, DITH S H R R 2L, Ho, M/NF N

S2 AR 1 N 2k TR [RIE A5 5 BT S P A el v E 45, LR N 45 [R1 (5 5 38 i 22 P 4% [
W55, K, PR N;

S3. LIV H I RS R EUR P 4RI 15 5 b ail, 14T G BUALHE

S4ZREH AR Kl
[0008] 1 kA B Ik — 5 ek, BTk A5 B8 S1 HARE0RE B2U N 4 1A 5, BRI 3 1)
N 25 iR [F1B A5 5 h BEALHHE M 45 T ik [B1 15 5 5 FF R AME S0 AR A BRI AT b 2, DATHE
H ARG R, Horb, M/ TN,
[0009] {1 N A J BRI IE— 0 ek, BT ik A AR AR BE A A8 7 — /N E U R SRR BE

4



CN 103784164 A OB P 9/11 Fi

[0010]  fE AR B IE— 20 ek, Brid 3R S3 HARGLES B ATk 115 5 A I s
[0011] 1R A K B — 20 ik, « 2B Tk 1B A5 ' TR e 75 7 D BRAUHE <SR {8 HEL
15 ~Tikhonov W AbFE BT IR M1 AR 5, A 99 BTk [H1 3 (5 5 (e s
[0012] 1R A K B — 20 ik, « 2B BTk [F1B (5 ' TR e 75 7 P IRIC A4S R /N
Bl ) (L W A AR PR PITIR [R5 5, FRIR A BT IR R AE 5, X PR [R5 5 IR L BRI S
[0013]  AE KA BRI E— 20 ik, « 2B BTk [M1R A5 5 TR e 7 7 D IRIC AR R /N
ok A A e AL R AT IR R AE 5
[0014]  AHMI, AR B —FPHE 75 (5 5 M TUAL B R 4, Tk R 4 -

WAE I, F PN & FEES

AbEE B TT, FH T BRI B N 25 i[RI 15 5 o BE AL E M 4% I i R 38e f 5 1A T b 2,
DITHE R G RE o, M/ F N

PRI N 45 IR P15 5 BT e MR A VT 430, DO N A& [RIE (55 9 28 P 4k Al
545, H, P RKFN;

DITHSH R G R EUR P A5 IRIR A5 5 g 2, BT RAE FRALEE

SRECH bR
[0015] {1 M A A BH I3k — 0 vigdk, BTid Ab B e o i ) T30 N 45 IR1 A5 5, MERICEIIF) N
Z TR PR AE 5 B AL M 45 TR 1B AR 5 5 FF R IR B R A BEEAT Ab 28, DUTH 5
H ARG R, Hr, M/ TN,
[0016] B NA B IE— 0 ek, BT ik A AR AL B A8 7 — /N 1B U R SRR BE
[0017] BN A B E— 5 ek, FTid Ab B sp e Ie T 2 B Tk Rl 5 5 P e 7=
[0018] 1 hy A BH I3k — 20 iadk, ATk A3 5 5038 1R 48 HL 48 T i khonov W45 4k
HEPTIR [BIEAE 5 LI 99 BT IR [MREAR 5 P MR 75 SR FH /0N I8 A 1 (i i i A 3L T 3R [R5
PR R TR 1B AR 5 X PR (A AF 5 IR ZE BRI 75 5 SR A /DN Ik 4 290 8 3k Ak 2 B ok (]
BAET.
[0019]  SEAFAALL, Ak B (FHE 75 15 5 B TAL I 7% Je R G, 7R3 HX H Fs B 201
KA R AGFAE BT IR R A5 5, BRI IR R (5 5 b e 5, S KRR IR B 06 Pk [
Wl B A FREUA H bR B 5 on) be AT 5 2 i, BEM3RTH T BARER A0 E %, [FIH g3k
B H bR EAG 2 2R S0t B8 i 4nE, 15 0

Ff 1 152 AR

[0020] & 1 2IAHEA TR FE SRR BE T ERRERE
Bl 2 S A W Szt 77 A SR AR I 5 15 5 AR BE T S R
el 3 S A s B STt 7 A SR AR IR (5 5 I PRAL B T VA IR AR
el 4 S A B Szt 7 A SRR 5 E S I L B R G s oR B K .

BiExiA N

[0021] DL IRE & 5 B B s B0 SI Bt 7 Ot A e IREAT PRI o B S 7 ST AN BR il A
A5 AU ) T BOR N SR IX L8 S 7 BT R (K G544 5 VA B e L AR e
EAEAR KRR VEE A



CN 103784164 A OB P 3/11 5t

[0022] Gl 1 frow, A BRAE A E 5 AT T2, 75 R EARE LN PR

ML I8 8 5 SO S A 2R A H AR 2R, AR T dh G EAT R

M2 TR [P AE 5

M3 R BT [H] 35 A5 5 50 Bl 75 5, RE B AR

M4 55 Ja Rt TR B AR AL 5 R Gk 2, DU Tk H br G A — 20 b P
[0023] DA b ad FER 22 fE AL B R, RIZESAS B As BRI AL Fak— B A 3, DT
LRI B bR S T o s R, TSR B v, B AR A A AN ] G E bR R
i, BRI R A R . B TIER “ RGnE—PE” X — AN, 2k S350 T K
G AL B PRI KL
[0024]  WIE 2 s, AR B 7505 5 AL 5 v % i A FE DL DR -

P1 I8 A ORI B 24 2 H AR 2L, DU s s BRI T R

P2 BT A RIAE 5

P3 XTI [R5 5 34T TAL 3

PAVIRYE Ik [F13 45 5 50 BUER 75 A5, SREH bR 4

ARG 5 BT S MA RS E S A ER X A2 TET AR
T i [B1 3 15 5 58 HGBR 5 A% 2 BT, AITIR 7 VR IB B0 5E , W BT il 75 15 5 3047 PIAL B, 2 ) T AR
I 20 1ok PAL RS 1 BT [R1 A5 5 58 O 75 it 19 281 B AR IS . I 343110 B R &R R
AR ARG HATTR B AR EA TR G BB AR AT b2
[0025] 4] 3 TR, B 3 ARk B Sty AU BRI E 75 (5 5 I TAL B 5 VA AR I 502
Bl 2 DR P3 I BARA 2, BARK, AR B — P 75 (5 5 I TRAL B 772, BTk 7 54 A
‘Fﬁg% H

ST N 4 [R5, BRI N 4 BT I [M1B AR 5 vh BEATLHREX M 4% BT idk [B115 5 1dF
ITALER, DIV RS, Ho, M/N T N

S2 AR 1Y N 2% BT [RIe A5 5 AT e P S (B T E 6, LUK N 4% (P13 £ 5 39 I 22 P 4% [
BfET, A, P KT N;

S3. LATHE H I R G BREUR P 450115 5 b Fshil, 34T I B BUALHE

S4IREH bR IS .
[0026]  AHR[, ZEA & B — 3t 77 204, BT TR R4 s B R A, BRI AE AT BT id 2
LR /7, B e AT RGP B &G (blind deconvolution) .
[0027]  H AR, rid 2038 S1 HARELHE (BRI N £ R0 A5 5, AERRCEI T N 4% BTk 918 £
S BEA LRI M 4 BT IR (R 15 5 FF R B SUE R AL BT AL 2, DATHA H R R 4, I
HOMN T No SRR M 5 BT R G0 s 50, v DU SRR, Vi P AR A 25 A1 5 A
I, SERHR A S BT IR RS R 5
[0028] & B 3 BT B 773, X T EE S, Pra i s RS Z, v LLEERAE
i 22 4 B v 0 1 R R RO LN S T, AR R E MR L TR AR R MERL R G, S T
CLIR B A5 5 AR R AE
[0020]  ELKHY, SRAMBIXGE S RALBE DITHE R G s 0 HS i F

TVHES vy () =M B e Xk -




CN 103784164 A OB P 4/11 5T

e y(mimo)=E {y(n)y(n+ my)y(n+ my)}
=Yax %21?:}1 h(kh(n+ my)h(n+m,)
b, B X @RS PR S x@)0 =K BBE, h— %3 E{L ) RRgiHF
BIMH.

[0030] )&, Su/a R AR (3) (1) (2) BERRIMI A5 5 H AR S 4K
BB 1, EIXGE X B3 7 s, BB R Jm U A, 1531

bmy.my)=Z {In(Y,, X, €3y (My +my)z7725%)]
= Z-YIn[vH(z,)H(z.)H(z1 'z; )]}
30 h (n) FOfEIE S -

b= Z! [1n(H(2)] T, T, by (my,my)z] 22 ™
=§.lm12mz [In?&}:&(mijgﬁmz) + E(mi)gimz) + E(mz)aﬁﬁz} +

E(_m1}§(m1 =g e g

i 2
EXTALE A h=b(n,-n).0#0 1)
FRATURBFLRLE R hm=Z {exp[Z(h@m)]} )

AERGHERER: bmamy= TR, )
Tomy [eyimy ms)
R i, B[R g k2.
[0031] L LR RERU TR GE S, AU MatLab BT TSR, XA T
8 3 AT AT, SRR S MR (R T R
[0032] ALY, A S2 REBEMCHN ) N AT 53T MR VST, LU N el
N P AL 5, 2, P KT N,
[0033] SR L PR 0 BV N AK I 125 U6 P AR IEB 135, S AU A T R,
SR
[00341 I, 258 S3. LA B4 IR BRHOR P AC [ 125 S0 S, AT R B BULE
S4ZRHH AR5
(00351 FLKI, 7k SR 25 AR T8y S0 — v 1 S B A T, O 2 A 2 g
S . (E0F — N E R R AR FR RO B R, LA RIS M B, 7T Y
SAEBUITS R 5 BTG, B B R R L, WD
(00361 AHIIE 9, 3 8 HL B8 T khonov IKC4 A B BT 0 e 5 5, BLII 95 A8 3 5
o
[0037]  3RH] 8 HLHFIsk T khonov IKCA ) B ARSI T



CN 103784164 A OB P 5/11 5t

TS R ECE A - y(n)=x(n)*h(n)+v(n)
KA oy () I TR T A5 5 sx (n) FoRBIALUIE S, R mii
BLRGERIES sh() BB ST AP RE, Rl (TR R AR 2 — K
A K DRI IR SEEAS R LG y(n) FoR PN i o+ FoR BB
[o038] X LA METHUE HIE RSB - Y (EI=HEOX(EHT (£
KA A3 X e - X(f)= HH(E) Y(R)= X(6) +H L (£T(f)
# HE) —0, FIH ) —w, FEiHESEREFESH (L) —n RE
PRARZS o
[0039] g T MR A SR A A I L, FH A FEL OO 50 7 325 1 55 e 5 RS, o R b
it GHF

B8 - X f )= XEI =X (EQMAH T (I ()M
DA A YR 5 0 LS5 N EAT , B (8L I 1 D0 B
) o Af__ IHEN ‘ -
[0040] LA, {8 B 1 W) S B R A R AR A R Aty ALY A 1E W3, AN
7] ¢y e L T 0 2 3 AR B T UL 5 T AR
[0041] & o AWk 7%, a NIEMZEL (a >0), Tikhonov SAEFR 1 IE NI A

amgwﬂwi;ﬁ,ﬁﬁp@kgﬁmy&mym¥ﬁ@;

FEUENZ 5 0=0( 27 h=1), WA 15 5 S e i R il i

HIE NS5 0—son( BPL =0, WIS LI5S A b 75 , (8t [ 2k 22 7 60573 [ e
Bk TS A
[0042] 3%k H A5 AR 0 1 0 233, g 04 05 20 6 o 1 U045 8 5 DBk B 45 5 (0 34y 2
(MSE)| % — x| 1280/, 11 T BT I8 15 5 A 40, 7 A MSE Toidk sk e
[0043] Ak B I TS ) AR A B SR 181 MSE -

2Lt HEE 1 —— :
e ()1 B g 1A = Y@

i B R/ o REZ2RIEKIENZEL o,
[0044]  FESKERTHEFS ARG, M P57 22 2 R AN s A SCIE AT 42 B 1) Donoho SR 7575 2 (1
J7id s BIE /N R ks 40 RO B £ 5 /NBCR BRI PR EL 0. 6745

2 4 5L 0k B ~Tikhonov W41 60145 0 oy Xa(O=oE G ¥ (@), 3011,

[H{f)®+1
X, (D% YDA x (u)Fe y(n)ifs B 254,
[0045] 5L {6 LIS Tikhonov ICAR BT R £ 5, TR T FROTR 75 e 43 A KK IR, 1L
FI R T M S oY, FLE TR IOAPAE, (5 SRR I, o TR RIS S,
T LN TR S A5 5 AR S AT 220
8

MSE=}]




CN 103784164 A OB P 6/11 5

[0046]  AHNL, SKH] /N B {8 W26 b B BT B A5 5, BRIk BT [ A » X ik
[l A5 5 IR K BRI
(00471  SRA/INip 0ot g (e Wi e () B ARSI VA T

PERRAEREFHAERT A p=/2IN
EAPRBEBERESNES S @)

| YN s IR
M ETL T2 Y R A, P ()

-

I I I
(%, ¥ (x, ¥ ) > a
q = ji{} 7 ik % b
d‘ —E
ik I I
0 {xi,‘}'ik} = 0.0y
Y EH
g I I
>
I (xi,@‘}m} (xi,@é]k) a@}
=%
Ak I I
g,ﬂ (xmfbm} = Gcbi

S 18 BL R T khonov US4 /IR T B (FL 0 4 b B ik T 5 U 70 /N
Y 2 D 1 B 2 K A R()

o T n-p I I
X(n)=%,_, B2, d, L)L X )
L9, DERERHK

o 1
51 ad] e
i 2

I II
oy y d~k b { XZA‘ IP u )
Ed-ﬂ 4o = 2 i ik
il THT ;

o

L] g i I
Y% g, 8 g = <XEQ®W>
533;(5 P oo

]

S BORAR L, A5 BT P A5 5 K B 375, FE3R B H br BB 20, i T o]
A A A AN F ) H bR BB, BRI R ST A AN R, R AEDOGE A DR AR 2 DAt 5
ARG s 25, RIS — /NBIE W S g AR BT IR [R1EA5 5, 25 BBt [ £ 5
(IR S, I i KRR B O B 0 BT IdR [1 385, A e 24 SR A H A el (Boxt EU & S 25 50, B i
T T BAR R 73, (RIS SR H xR I IR GG AR SN 20 2, T8
[0048] QI 4 Frzix, B 4 A B Bl — S s Aol 75 45 I FAL B AR SR AR s =
[0040]  AHNLHY, BTk R GG A o0 100, HIFH0 N A [l 5 5 s A2 #0200, H
T AAFEWCEII N 4% il [ A5 5 A BEALAE M 4% T (BB A5 5 AT Ab 3, ATHEE H R

9



CN 103784164 A OB P 7/11 5

B, o, M/NT N PRI N 2% BT [R5 5 EAT Se MR oF 550, LURE N 45 (BB 5
g P &k BlIEE S, i, PRT NSO B H IR G R AN P 4B AE 5 0 5EAl, 24T )&
PR B RECH b5 B

[0050]  FHAV (], BEAE N B 75 15 5 24T Ab BE LRI B b B8, 1 o 77 Bl AE Hot 100
PR AR ', 2 G FRE i AR PR AR TT 200 X P [R5 5 i AT AL, LIS 2 TiA B AR E5 .
[0051]  AH N, 75 A< & B — Sl 77 =X, B T Il 3R 4 o 2502 R 0 ), B G A R AT
BT iR Js 26 AR A BE 2 A1, 1 50 ok Ad 3 A 50 200 6 R A UEAT BRI, B E A& (blind
deconvolution) .

[0052]  AHR ], BTik 438 5.7 200 A T4 N 45 [P 5, BRI 1) N 2% BT ik [ A5
S BENLHHE M 45 BT IR [R5 5, 5 R BRI AU B TR AL BREAT Ab 8, DAVHAE R G R 2,
M T No SRATEM OB TR R4 %k, T DR S SR BT, Vg R A 56 A 57 T
RIS, SEINTHE A T8 T IR R G R 2L

[0053]  Frik Ak 2 5T 200 3 A i i o0 B 107 V5 6 T m s T, B s R AR E AT
h 2%, AT LA BR AR i AR 0 HE T R R e S TP, SR MR R B AR R MEAL R
g, milr i 7R LUOR B S 5 AH AR AR

[0054]  HLAAR, Frak Ab #8250 200 SR A E10LE TR AL B DA VE 50 HH 53R 4 ok 5, LSRR 77 %
urr

FFEE y () B EREE N
o f(mim)=E{y(n)y(nt+ myy(nt my)}

V31 3 Zicg h(Qh(n + mh(n+ m,)

A, vaxmE X () PEFFIES x(n) M=k BRE, h—5HE0E -} RRRiHP
BIH.
[0055] &, Su)a R AR (3) (1) (2) sBBRRIMI A5 5 H AR SE i 4K

BB 1, EIXGE X B3 7 Aef, BB RXTECL Jm U A, 1531 -

by(mmy)=Z (Y, X, €2y (My +my)z37250)]
= ZH{In[yH(z) ) H(z))H(z1 *z; )]}
12 h(n)4Y Bl 4
h=Z! [In(H(2))] T, Zm, by (my, my )z ™2™
=%, S, [I07, 5(m)5(m,) + hm,)8(m,) + h(m,)8(m,) +

h(~m,)8(m; —m,)]z; "z,

1 &
T EX B A4 mems.,
EXTRAMLE A h=by(n-n).0#0 (1)

10



CN 103784164 A OB P 8/11 Fi

FRATOAFLE S5 Wn)=Z" {exp[zCh@)]} @)

- AR e ' ) F? *
ﬁ&ﬁ%ﬁﬁﬁﬁ%:%mmmyg%qﬁﬁfff} 3)
4 {oypliny my

AP, Pl e ] R A
[0056] I Fik {5 XHE FR Lok LY, A MatLab B 072 P, %408 i ik
[E138 £ 2 HEAT b, 380 3o 5 6 RE U AR T ik R 5 B K
[0057]  HIRE, Tk AbFE 24 5T 200 38 FH T AHB B N 4 Tk [F1 13 5 HEAT 26 PEA 8 1
B, DU N SIS SN ZE P 4 (5, Hd, P KT N,

[0058] ik kb FLEA TT 200 SR FH 2k MEA (8 FOBE 10 N 4RI S0 N 78 P 4 [l £ 2, A
AT A1 W, 26 AT

[0059] MR, Tk AbFE 45 75 200 26 T BATHEE 1 B9 BR 8 RKORN P 4 E130 12 2 ki,
IT SBRUCHE 3 FR RIS

(00601 LUK, 7k Kb B 85 75 200 S P8 ST — /i 1 U] S 35 AL TR BTk [ 2 5, [l e
F R TR EIBE A 5 rh R 7 (I — /N IE R 3 B LA IR SR 5 b, LA
M B, TT 2 3 SR BT 5 R A 4 B SRR AL TR , MR PR (R 0T LU, W/ s

[00611 AN (1, T ik Kb FE 8 55 200 S P4 HL I35 ~T 1 khonov it 45 &b FE T3 136 12 , LA
59 BT 1A 5 (e s

[0062] b AbFE R TT 200 SR A H B A —Tikhonov W48 1 HARSZIL A 00F -

P AR IS, - y(n)y=x(n)*h(n)+y(n)

K Ly (n) R MBI TR 5 ox (n) FRBMABES | i B
B FAEI1E S sh (n) BB E S1 v sKEL , 67~ B 75 DU BT R4 5, 22— KB ML
SRR R FIR JEP S A4 5 v (n) Rom M i i % %L,

[0063] % b2 UAES ol B 82 3 - YEJ=HFOX(FHT (£

KA 7433 X v - X(f )= H™ 3 Y(fo= X(F) +H 1 (FIT(fY)

RAEHTFER X METHE - X(f)e H3E) Y(R)= X(f) +H 1 (fOI (R

¥ H(f) —0, FHYf) —e, FHESREHFSH (L) —e K%
PR AFRZS o
[0064] g T MBS A SR AR KD ] R0, FH A8 EEL KO0 50 7 925 1 55 e 5 R S, o R b
N EES & HE

#3350 : X, (R EI M =X E) A H  EIT (R

DA b B A A8 LA (B AT, A 43 L L ) 2 5 B

‘ . oo af_ HEDP <.

[0065] LA, fe HL I 0 JU) S A R W 4 R B = Ay T ACE) A IE W, A
5 B 4 L O D) 52 4 AR 9 1E I 55 AN TR

[0066] ¥ o AMEFE 5 ZE, a NIEMZE (a >0), Tikhonov AR IE WII5 A
11




CN 103784164 A OB P 9/11 5t

A t=0—""—, L w3, y(m)/N 0 y BT

Hy—n(y)li3
EHUENZ 8 o=0(BF )L =1), W13 53 M e i
EUE M B350 o—s oo BF AL =0, W7 LL5E 2 3010 75 , Bt [ I 235 T 55T ik [0 3
SOk UK
[0067] 5 sk B A (1 T U 23 400, 3k 460 A 0 o H 005 5 5 0k L S 5 v 3 o 2
(MSE)| | — x] |35/, 1 TR IR A 5 AR &1, BT LA MSE Tk E sk
[oo68] A</ BH FHZE T WA BRIk I AL MSE -

N2 HED® 1 yrvee NFep y 12
MSE Zkz—@)-&l (B2 2 IR [HfIX(E) — Y5

i EAESADN o BEREIENZSE o,
[0069]  TESEFRIE S REEH, M 7 2 AR AN A S0 H 48 L1 Donoho SKIE S 5 Z2 11
J7i2 RITE /NI S fR I sokS 40 RUBE b 15 5 /NER B T E R L 0. 6745 5
H* (D)

254 (0 L0 Tikhonov WCS R 9155 0 oy W Xy (2 VD, S,

X (OF YDA x (0 v)r 24,
[0070]  ATIAALFE 585G 200 L {8 B Tikhonov W48 TR B AE 5 5 » JOK T HIME 75 %
IR KHI IR, (R B AR 2R T — 30 (5 5 o, B IR e, (S5 AERA. AT
PR S IR, TR /N R A 5 T 5 AT e
[0071]  AHRVS, AT AbE 5256 200 SR FH /I~ I8 Bl 159 1 Ac 446 A 252 BT 38 [R198 1% 5, FRIR 43 At P
RBIEAE T, X TR IR 5 IR KBRS
[0072] PR AR BE R TT 200 SR /N A o (i i 4 0 B AR SEIR 7 R

RS EERE RS EAERT A pgzx) 2InN

EANERBEERESSESH: ()

il ] o | I w11 I
ﬁt’} ‘ XZ (n)“Zj:}; i:i djk ?ik (n}+2}2;=1 a]‘k@ Tk (n-)

;

o ey % ¥L) > 0ay
s =) 1 1
;,G {xi,‘}’jk} = E:*:;Uwg
4 - I I
I {x“d};k} {xi,iblk} > g‘i‘j
U = I I
kﬂ {xi,EID}k} = a@}

PR AL B TC 200 SKHT (8 HL M- T khonov WA /MR A 5 e 2 A 3P 3k [0 g £ 5
12



CN 103784164 A OB P 10/11 Bt

Jei» PR /B Y 20 AT 2 B 4 (O A TR () 5

RE T I

£, JERERHK

~II_de;c| bag W 1 il

G M dl = (%, ¥ )

e g 12 3 ¥
TR *?ﬁ

T e il !

e . a, = (x,@
*a}kgz %Cr - %2

S BORAR L, A5 BT 7 A5 5 R B 375 MR G, R H AR MR A, o T

SO [A]—HE FE A E AN R H bs B, BRI R G R AN TR 5 SR B0 25 1R A 2
CITHR AR GE R AL s 2 Jm SRS — /NBIE M S A AU BT IR [ A5 5, 25 BRI adk [
o5 P ORI e KRR R IR B I BT I U [ £ 5, A e AR I H e [ 45 0T L 5 1Y
5if, BEMIPETE T HAREIBI 70 #4, RIS, AR E ) H b B 45 0 4L 2R S0t 5 4 230 35 i
[0073] T IR 5 {8, 38 LB E R LLTHRE 7> 4 25 Fhd b7 AiE o 0K, AESE A
FARE A ] DAE A R A D BEAE (7] — A B AR/ st rp S o
[0074]  JEIE LA_E St /7 SR IA Al A, AU BN 53 T LA 2 T A 21 A i vl
i B e 7 (08 FHAE A7 65 8907 2ORSEIL . 61X BB, A Fil B BRI /A
b U I A B SRR 20 ] AU A= i BT AR R 2 v SEL R 7 i
T EARAFAEDRAF AT U 5 41 ROM/RAML BERR 655, AR T FILMER — S i E bl s
CAT RS AT, 15 SRR 55 2 » B P4 10 26 55D AT A FIE &4 St 77 3 Bl 5
Jiti 7 SR KL 7y BTk (53 o
[0075] LAk pirftfiadt 36 B St 7y AR 7 B PR AR L rp B R D 7 B B0 U BT PR A B
AL s B ] AR B JT I, AT D 7R R A m] L s R ) DAAN 2 ) LA
B, BIA] AL TN 7, 83t n] LM A B 224> R g Al b o ] DU SIE Fe 1) 75 B 5L
IR R 73 B A R HROR SEBILAC St U 307 5210 H (1 o AU B BN ZAEAT i 13E
M S G, RIAT LB AR I S
[0076]  AHIE ]l TAxZ il 808 KT R G B sl & o Bl A AL E R
R e 55 A H AL T Rp e 2 s 4% e 4% P AR R e 6 2 AL BBEHUAR 4T B A A
PR 2R G0 B TG ] g FR RV 2 L1 1 as L P& PCL /R THSEL R AL ok S B 45 DAL AT:
ARG EBL % 1 0 A S S B 2 2%
[0077] A HHE W] ARl TF SEHLSAT oSN L] PAT SR 19— b R SR ik, Bl ke
b, — i, FE PR R PAT S A 55 B IURS E h R B R A R R P e 5 A
P EAR S5 thn] DAE > A7 AU TH ST rp SRS HROR, 21X 28 A ST B3RS, 1
T A 9 258 M0 O R I RE AL PRV R PAT 55 o AE AT T SR E R PP st n] LA
A T AR DRAT B &AL N A H R R v SR AF A B

13



CN 103784164 A OB P 11/11 5

[0078] S =4 P, B ARAS Ul B A5 % St s n LA I, (E IR AR R A S 5 AR & —
ARSI B AT S5 Ui B A3 IR J5 2ADUE i RS UL AU AN 53 I =206 i
AR — AN EE A, 2 ST s R AR T SRt ] ARl A G, T A U AR 52 m]
DAZR gk ) At S e 77 2

[0079] L SCHTHI A 5 — R AU VAR Ut B UL BEXE A A B R AT P 5 it 5 2 HL A
T, eI A T L BR AR e B I DRy v [, LA it 8 AR Jhe T Z0RG A P A 1) S5 28 Si it 7 5K
B A BB A 5 AE A R I ) RV L 2 Y

14



CN 103784164 A

i M PO E

1/2 10

i

N 2 I e

BE e ks Ml

"

EEEEEE  —+ M3

EEAABB AR | —M4
ARG
K1
ad HAFL 1 —Pl
B E kRS L —P2

i

AR E kA ST e L P3
IR E AR P4
K 2

15



CN 103784164 A

woMm B M E

2/2 ;W

HENEERGES, MBI GNE R

AT 5 b BAHIRM & B iR & 345 5 AT o1

B, itHEkAg R, £, MDTN;

h

SHAR Y B BN AT @ k12 5 AT A 46{E

) 5
tH, UENSEEE S EPER ;&z{*g-*f S2

5, E¥, PATN;

X

ATt E e A BBPARKEST AL | K3

Hy, AT R AR,

Y

RILE AR E AR 1 _—54
K3
100 3%
] !
i Cog
Ak AR
K 4

16



LR EH(F)

BEESNILELERRS
CN103784164A K (AE)B

CN201410054451.3 RiEH

2014-05-14

2014-02-18

patsnap

[ i (S RIR) A ()
e (S IR) A (%)

HAT R E (TR AGE)

KR GRM) B IR T
KB RGN ERA T

RERHR N BRAF

FRIREBAA Az
BREA
EHA RS
BREA
IPCH S A61B8/00 A61B8/08 G0O6TS5/00
REAGE) WA
H AR FF 30k CN103784164B
SNEBEEHE Espacenet  SIPO
BEGEF)

FEARENBEFESHMLEL ERRE

PR ZBREATER

BENKEIRES , NERBIBINSZ AR ERE S R M EIMSR At =

RESHTARE , LItEHRSEEYK , &,

M/NFN 5 JEREIRNS

FTRERESHTEMBRETE , SUINFKERESEMEPRKEIRE

5, Hi, PRTN; BHEHNRGEEBHMPRERES HERM | #1T
RERAE ; KBMEREG. ZBFEESHMLELEZRRE , HIRE
BB zE , RARSRLEFIRERES , ZRMEERESFH
B7E  HRARERERBMARRKES , EHRELIRIME BREEX L

EREEE  #MEAT BREGH D PR
PRAGEWEMMABL , FFH.

, EIREIRENAY B #RE B

HANEE EIEF, A ICE) SINRFATE R
W AF S o ML EBOM A R 3 o 3 1E S T A
|, RitEb s S, £F,. MITN;

|

R HE AL B b N BT 1 1) 3 A3 -5 AT 8 M 1A
P, AN AT B E P& O 15

| _——82

l

Lt M) R RSP REEAE T AL | a3
By, AT E ARt
FEBLE 4R, 154



https://share-analytics.zhihuiya.com/view/53a4ac89-4544-416a-8b93-5270062358a5
https://worldwide.espacenet.com/patent/search/family/050660525/publication/CN103784164A?q=CN103784164A
http://epub.sipo.gov.cn/tdcdesc.action?strWhere=CN103784164A

